The present study aimed to analyze the efficacy of maintenance therapy with single agent capecitabine for human epidermal growth factor receptor (HER2) negative metastatic breast cancer (MBC) patients following disease control with 6 cycles of docetaxel plus capecitabine chemotherapy as the first-line treatment. As an initial treatment, 6 cycles of docetaxel plus capecitabine followed by maintenance therapy with capecitabine were administered. A total of 55 patients received combination therapy and 48 patients proceeded to maintenance therapy: Of these, 32 patients (66.7%) were postmenopausal and 37 (77.1%) had estrogen and progesterone receptor positive disease. The median progression-free survival rate with maintenance therapy was 5.5 months (95% CI, 0-11.4 months) and the median overall survival (OS) was 26.6 months (95% CI, 21.8-30.1 months). The use of maintenance therapy improved previous responses in 4 patients (8.3%; 2 partial and 2 complete responses) and 32 patients (66.7%) had stable disease. The median number of maintenance therapy cycles applied was 6.5 (range 1-28, total 441). The observation of side effects, including grade 3/4 neutropenia, febrile neutropenia and fatigue was more common during combination therapy. The results of the present study indicate that maintenance with single agent capecitabine therapy is an effective and tolerable treatment option for HER2 negative MBC patients in which disease control with 6 cycles of docetaxel plus capecitabine chemotherapy is achieved in the first-line setting.
Introduction
Breast cancer is the most common malignancy and the second most common cause of cancer mortality in women worldwide (1) . Metastatic breast cancer (MBC) is an incurable disease and treatment aims to prolong survival and to improve or maintain quality of life by palliating disease-associated symptoms while minimizing the toxicity of treatment (2) . Median survival of metastatic breast cancer is ~2 years, ranging from a months to years (3) . Patients with hormone-insensitive disease and the majority of patients that do not respond to endocrine therapy are candidates for chemotherapy (4) . Unlike in the adjuvant setting, standards of chemotherapy in metastatic disease are not well defined.
Combination chemotherapy provides higher response rates and longer time to progression (TTP), and is usually favored for patients with a high tumor burden, rapidly progressive disease or symptomatic visceral disease. Newer taxane-containing combination regimens, including docetaxel/capecitabine and paclitaxel/gemcitabine combinations, have been demonstrated to improve overall survival (OS) compared with single-agent taxanes, and these regimens are commonly used when a combination therapy is adopted (2, 3) . However, the optimal duration of treatment to disease control with these regimens is unknown. In a previous meta-analysis, Gennari et al (4) reported that longer first-line chemotherapy duration was associated with prolonged progression-free survival (PFS) and marginally longer OS. Continuing chemotherapy until disease progression ceases is also reported to improve quality of life measures (5) .
Capecitabine is an oral fluoropyrimidine and has marked activity in MBC. When used as a single agent, capecitabine provides response rates of 20-30%, and median TTP of 2.8-7.1 months in the first and subsequent lines of treatment (6,7). The incidence of neutropenia and alopecia are low; and more common toxicities, including hand-foot syndrome (HFS), diarrhea and stomatitis are readily managed with dose modifications (8, 9 For patients who achieve a response with a chemotherapy doublet, clinicians often prefer to continue treatment with a less intensive regimen. In the clinical setting, continuing capecitabine or docetaxel/capecitabine combination is a common practice; however data regarding the efficacy of this approach is limited. The present study aims to evaluate the efficacy and safety of first-line therapy with docetaxel plus capecitabine followed by single-agent capecitabine in human epidermal growth factor receptor (HER2) negative MBC patients.
Materials and methods
Patient selection. Female patients aged ≥18 years with histologically or cytologically proven HER2 negative metastatic and/or locally advanced breast cancer who received no cytotoxic chemotherapy for MBC were selected for the study. In this retrospective cohort study, patients who received adjuvant chemotherapy ≥6 months ago or endocrine therapy for metastatic disease were included. All the included patients had at ≥1 radiologically measurable or clinically assessable lesion and an Eastern Cooperative Oncology Group performance score of ≤2 (range, 0-5) (10). Eligible patients also had normal renal function and adequate hematological and hepatic function.
Study treatment. Treatment was initiated with docetaxel 75 mg/m 2 administered as a 1 h infusion on the first day of every 21-day cycle plus capecitabine 1,650 mg/m 2 /day on days 1-14 followed by a 7-day rest period. Patients who achieved complete (CR) or partial (PR) responses or stable disease after 6 cycles of combination therapy, received maintenance therapy with capecitabine 2,000 mg/m 2 /day on days 1-14 followed by a 7-day rest period until progressive disease or intolerable toxicity. The defined protocol was administered to eligible patients in three oncology centers.
Efficacy and safety evaluations. Treatment responses were radiologically evaluated at 12-week intervals on the basis of Response Evaluation Criteria in Solid Tumors 1.1 guidelines (11) . The best overall response achieved was reported separately for combination therapy and maintenance therapy. The primary efficacy endpoint was defined as the interval between the initiation of the first cycle of maintenance therapy and date of progression or death from any cause. Secondary endpoints were OS (measured from beginning of combination therapy to death from any cause) and the objective response rate (ORR). PFS duration was also calculated measured from beginning of combination therapy for all patient population. Toxicity evaluations were made prior to every treatment cycle and graded according to the Common Terminology Criteria for Adverse Events version 3 (CTCAEv3).
Statistical analyses.
Descriptive data are expressed as frequency and central tendency measures. Survival durations were estimated using the Kaplan-Meier method, and the log-rank test was used to compare survival durations of patient subgroups. All P-values reported were two-sided and P<0.05 was considered to indicate a statistically significant difference. Statistical analyses were performed using the SPSS software, version 17 (SPSS, Inc., Chicago, IL, USA.
Results

Patient characteristics.
Between June 2009 and June 2012, 55 patients were enrolled in the study and received docetaxel plus capecitabine regimen. During combination chemotherapy one patient died, one patient was lost to follow-up and one patient developed intolerable hand-foot syndrome. Response assessments were made for 52 patients. After 6 cycles of combination chemotherapy 29 patients had PR, three patients had CR and 16 patients had stable disease. The ORR for combination chemotherapy was 61.6% (Table I) . A total of 4 patients had progressive disease, one patient died, one patient was lost to follow-up, and one patient had intolerable HFS and did not receive maintenance therapy. Forty-eight patients Adjuvant chemotherapy was administered to 28 patients (58.3%). All adjuvant regimens included an anthracycline, and 24 patients (50%) received a taxane in the adjuvant setting. The baseline characteristics of the patient population are presented in Table II .
Efficacy. The median follow-up duration following the initiation of maintenance capecitabine treatment was 17.6 months. The median number of maintenance capecitabine cycles was 6.5 (range 1-28, total 441). The median PFS with single agent capecitabine was 5.5 months (95% CI, 0-11.4) with 29 events (Fig. 1A) (Table III) . Fourteen patients died and the median OS after the initiation of maintenance therapy was 26.6 months (95% CI, 21.8-30.1; Fig. 1B ). The treatment regimen including the combination phase provided a median PFS of 9.8 months (95% CI, 8.4-11.1) for all patient groups (n=55).
Safety. Adverse events were assessed in 36 patients. The most common toxicities (>10%) were HFS, neutropenia and fatigue with combination therapy and HFS with maintenance therapy. Febrile neutropenia, grade 3/4 neutropenia and grade 1/2 fatigue were more common during combination therapy (Table IV) . Capecitabine was discontinued in 5 patients due to intolerable toxicity during maintenance therapy (3 HFS, 1 edema and 1 abnormal vision). During combination therapy dose reductions of capecitabine were performed in 9 patients (16.4%) and A B reduction of docetaxel were performed in 11 patients (20%). Seven patients (14.6%) required a dose reduction during maintenance therapy. No treatment-associated mortality occurred.
Discussion
The results of the present study indicate that maintenance therapy with single agent capecitabine following first-line treatment with 6 cycles of docetaxel plus capecitabine therapy is an effective treatment option for treatment of patients with HER2 negative MBC. The maintenance therapy provided a median PFS duration of 5.5 months and treatment regimens that included combination therapy provided a median PFS duration of 9.8 months. Efficacy outcomes of this regimen are in the range of data reported for docetaxel and capecitabine combination. In the first-line setting this combination is reported to provide a PFS duration of 8.5-10 months and an ORR of 39-74% (12, 13) . Although a control arm was not included in the present study, the TTP following 6 cycles of taxane with combination therapy without maintenance was 3.8 months in a previous study (14) . Objective responses were preserved or improved in 75% of patients. Toxicity profiles were compatible with a previous study (3) . Capecitabine maintenance resulted in reduced neutropenia, febrile neutropenia and fatigue compared with combination treatment. During maintenance therapy incidence of grade 3/4 neutropenia was only 2.8% and no febrile neutropenia was observed. The main toxicity event associated with capecitabine therapy was HFS; 13.9% of patients developed grade 3/4 HFS during maintenance therapy.
To the best of our knowledge, the efficacy of capecitabine maintenance therapy has only been evaluated in one previous study (15) . Patients were administered single agent capecitabine after a positive response to capecitabine plus docetaxel or vinorelbine in the first or second-line setting and the median TTP with maintenance was 4.4 months. In this study 81.4% of the patient group maintained the response to combination regimen by maintenance, 1.7% demonstrated an improvement from PR to CR in maintenance setting.
In management of MBC, newer combination regimens may offer a survival rate advantage, however increased toxicity may limit tolerability. When disease control is achieved, possible options include, discontinuing treatment until progression or continuing with the same or a less intensive regimen including hormonal therapy. For hormone receptor-positive patients, maintenance with endocrine therapy, such as tamoxifen, anastrazole, letrozole or exemestane, is preferred by a number of clinicians. Although available data is limited, a study by Bertelli et al (16) , supports this approach. Letrozole provided a median TTP of 18.5 months in 58 postmenopausal patients who attained disease control with first-line chemotherapy. The benefit of maintenance therapy with modern chemotherapy regimens is still a matter of debate. Three trials with different designs assessed the efficacy of maintenance chemotherapy following taxane-containing combination chemotherapy in HER2 negative patients. In MANTA1 study, maintenance with paclitaxel after anthracycline-paclitaxel combination provided no benefit in terms of PFS and OS compared with control group (17) . However, it should be noted that around 60% of the patients had received concurrent endocrine therapy in both arms. In GEICAM 2001-01 study, maintenance with pegylated liposomal doxorubicin significantly prolonged TTP (8.4 vs. 5.1 months), but not OS compared with observation and patients were not allowed to receive hormonal therapy in both arms (18) . In a recent study by the Korean Cancer Study Group (KCSG), patients received 6 cycles of paclitaxel plus gemcitabine and those who achieved disease control were randomized to receive maintenance with the same regimen until progression or observation (14) ; again, endocrine therapy was not allowed. In this study, patients in the maintenance arm received additional 6 cycles (median) of therapy, and the results demonstrated a superior OS (32.3 vs. 23.5 months) and PFS with maintenance therapy; however the incidence of grade 3/4 neutropenia was also increased (61%).
In conclusion, present data about the benefit of maintenance therapy is inconclusive, and decision of maintenance therapy should be based on the disease characteristics and patient preferences (19) . The results of the present study demonstrate that single-agent capecitabine after docetaxel and capecitabine combination is safe, efficient and feasible, and may be considered as an option when maintenance therapy is preferred. Table IV . Treatment-associated adverse events. 
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